In recent years there has been increased interest in the use of plant cell cultures to obtain variants which would be of use to agriculture. There have been several reports of the selection of cell lines which show increased resistance to disease, to herbicides, and to various stresses such as low water potential (PEGinduced), cold, or salt (3, 4, 23, 26) . Very little is known about the biochemical and genetic basis for the resistance exhibited by these selected cell lines, although it is evident that adaptation to PEG or salt entails some osmotic adjustment. The subject is complicated by the varying degrees of stability of the traits. For example, of the several reports of lines of cultured cells which are adapted to growth in the presence of high concentrations of salt (6, 9, 12, 16, 18, 24) , in some cases the resistance ofthe cells to the stress condition is lost when these cells are transferred to a medium without added salt (9) , whereas, in other cases, cells of resistant lines have been shown to retain their resistance even after subculture in the absence of salt (12) . There have also been reports of the ability to grow in the presence of high salt being transmitted to plants or plantlets regenerated from resistant cell lines (16, 18) . In order to begin to understand the possible mechanisms of resistance of lines of cells adapted to growth in high concentrations of NaCl, we have examined the protein patterns of a NaCl-adapted line ofNicotiana tabacum and a non NaCl-adapted line. In the resistant line that we have used, the resistance to salt is lost when the cells are returned to a medium without salt (9) .
The decision to compare the protein patterns of NaCl-adapted and non-adapted cell lines was based on the existence of several reports of changes in the pattern of protein synthesis in response to various kinds of stress (8, 25) . Two of the better known examples of this phenomenon are the anaerobic proteins of maize (22) and the heat shock proteins of Drosophila (1) . Heat shock proteins have also been found in higher plants, both in whole plants (5, 10) and in cultured cells (2) . Some of the anaerobic proteins of maize have been identified as isozymes of alcohol dehydrogenase (21) but the identities of the heat shock proteins are unknown. However, it has been suggested that the synthesis of these proteins can protect cells from a potentially lethal temperature (11) . In Figure 2 . In this experiment the cells were transferred to the medium indicated and after 12 d were harvested and weighed. The data are expressed as per cent of control, i.e. growth as a percentage of growth without salt. NaCl added to the medium greatly decreases the growth ofthe control cells, whereas the cells adapted to growth in 10 g/l NaCI appear to grow better in medium containing 5 g/l NaCl than they do in control medium without added NaCl. From these two experiments, it is clear that there are distinct differences in the relative salt tolerances of these two cell lines. Protein Patterns of Salt-Adapted and Control Cells. In order to learn more about the physiology and biochemistry ofsalt stress adaptation, we extracted protein from both cell lines and compared the patterns on both one and two-dimensional SDS gels. The extraction buffer contained SDS and three protease inhibitors (phenylmethylsulfonyl fluoride, L-tosylamide-2-phenylethyl chloromethyl ketone, and N-ethylmaleimide). We found that it was necessary to add these protease inhibitors before the cells were broken. Without this precaution, protein degradation made it impossible to obtain clear bands on the gels. Figure 3 is a onedimensional gel containing protein from both cell lines. Lane 1 contains SDS-extractable proteins from the salt-adapted cells and lane 2 contains proteins from control cells. There are many minor differences between these two protein patterns, but the most significant differences are found in the three proteins that are either greatly enhanced (the 32,000 and 20,000 D proteins) or are unique to (the 26,000 D protein) the salt-adapted cells. A densitometer tracing of the gel (Fig. 4) cycle.
When the salt-adapted cells are transferred to control medium, they lose their ability to grow in salt-containing medium and behave like control cells. This loss of adaptation occurs after only one passage through control medium (9) . In order to determine whether the three salt-adaptation proteins also return to control level, salt-adapted cells were transferred to control medium and protein was extracted from samples harvested at various times after transfer (Fig. 5) 
